Objective-To evaluate the prevalence
The cardiac lesions seen in patients with the acquired immune deficiency syndrome (AIDS) are dominated by lymphocytic myocarditis,12 which usually has a viral3-5 or toxic cause agent.6-Toxoplasmic myocarditis, though less common, has been reported in several necropsy series.9-'1 The exact incidence and significance of cardiac involvement by Toxoplasma gondii are difficult to establish in patients infected by HIV. Rare cases of toxoplasma myocarditis responsible for heart failure of sudden onset12 or sudden death913 have been described. Often asymptomatic, these cardiac lesions can be masked by neurological symptoms.9 In the absence of systematic anatomical verification, their incidence is probably underestimated in AIDS.
Cardiac Specimens from four patients with myocardial microabscesses were fixed in 2-5% diluted glutaraldehyde for ultrastructural study with a JEOL 1200 EXII transmission electron microscope. Myocarditis was defined according to the Dallas criteria as "a process characterized by an inflammatory infiltrate of the myocardium with necrosis and degeneration of adjacent myocytes not typical of the ischemic damage associated with coronary artery disease". 8 Clinical data and information on the electrocardiogram, the echocardiogram, computed tomographic brain scans, serological diagnosis of toxoplasma, and number of positive CD4 lymphocytes were obtained from the medical files. The immediate cause of death was determnined by comparing the clinical history and necropsy findings.
Results

PATIENT CHARACTERISTICS
Twenty one (12%) of the 182 patients had cardiac toxoplasmosis. Tables 1 and 2 summarise the epidemiological and clinical data. 
PATHOLOGICAL CARDIAC FINDINGS
The mean (1SD) heart weight was 385 (51) g but it was significantly lower in four cachectic patients (<210 g). Moderate or extensive pericardial effusion (>150 g) was noted in four. Left ventricular myocardial hypertrophy (>2 cm) was seen in four, and three hearts showed biventricular dilatation. Disseminated microabscesses were found in four.
HISTOLOGICAL FINDINGS
Cardiac toxoplasmosis was seen in 21 patients. Solitary lesions were found in the myocardium of three and were responsible for sudden death in two of them. The remaining 18 patients also had toxoplasmic encephalitis. In 11 cases toxoplasma had disseminated to the lungs (10), pancreas (two), and testicles (two). The extensive myocardial lesions noted in six included a large area of myocytic necrosis, oedema, a polymorphonuclear inflammatory infiltrate, a few true cysts (fig 1) , and numerous intracellular pseudocysts composed of clumps of trophozoites ( fig  2) . Mild focal myocarditis with trophozoites was seen in eight patients. Four patients had isolated toxoplasmic cysts in myocytes, without any inflammatory reaction. The intracellular toxoplasmic cysts were 50-200 um in diameter and their wall was stained by Gomori-Grocott. The (18) , progressive multifocal leucoencephalopathy (one), cytomegalovirus encephalitis (one). Eighteen of the 21 patients had pulmonary involvement: toxoplasmosis (10), pneumocystis (five), cytomegalovirus pneumonia (two), invasive candidiasis (one). Two patients had disseminated malignant lymphoma while two others had multivisceral Kaposi's sarcoma. 
Discussion
Cardiac toxoplasmosis was more common in our necropsy series than in most other comparable studies.' 1014 Only Roldan et al reported an incidence of 14% in a necropsy series in which most of the patients were from Haiti.9 The frequency of lesions attributable to Toxoplasma gondii correlated closely with the prevalence of toxoplasmosis in the general population. This prevalence is markedly higher in southern Europe (up to 85% in France) and in the Caribbean than in northern Europe or the United States. '9 The intensity of myocardial lesions caused by Toxoplasma gondii varied considerably, and the different manifestations seen in our series could represent various stages of the disease related to the degree of intramyocytic parasite reactivation. Lesion severity varied from acute diffuse myocarditis involving the entire heart muscle to foci of toxoplasmic myocarditis localised in the left ventricle. Solitary intramyocytic toxoplasma cysts without any inflammatory reaction were seen in four patients, but strict application of the Dallas classification'8 precluded a diagnosis of myocarditis. Anti-toxoplasma therapy with sulphadiazine and pyrimethamine is effective on pseudocysts and free trophozoites but has no effect on encysted forms, which persist within cardiomyocytes. Interruption of treatment triggers reactivation of the parasite that is and leads to progressive disease. For example, acute diffuse toxoplasmic myocarditis was seen in four patients whose anti-toxoplasma treatment had been interrupted because of haematological toxicity. The importance of solitary cysts could not be determined. They could be rare entities also seen in healthy subjects in the absence of toxoplasmic disease or early signs of trophozoite reactivation in muscle cells just before cysts rupture. Latent parasitic infection controlled by anti-toxoplasma treatment is a more likely explanation. In our three patients cardiac lesions alone without associated cerebral involvement probably reflect toxoplasma reactivation of a latent intramyocytic infection. The multi-organ toxoplasma involvement seen in the other patients raises the possibility of primary toxoplasmic infection during the period of immunodepression linked to HIV. Simultaneous parasitic reactivation in several organs is another possibility.
Myocarditis was suspected on the basis of clinical findings in six patients ( In France, the decline in certain opportunist infections (pneumocytosis, candidiasis) and Kaposi's sarcoma could explain the increased incidence of toxoplasmosis since 1986.22 Toxoplasma gondii often causes lesions in the central nervous system but the prevalence of cardiac toxoplasmosis in our study highlights the frequency of extracerebral involvement. The functional consequences of toxoplasmosis infection in the myocardium vary considerably, depending on the intensity of the inflammatory reaction and the extent of parasitic reactivation. Toxoplasmic myocarditis can cause sudden death or have no impact on myocardial function. In the absence of reliable techniques for the serological diagnosis of toxoplasma in immunodepressed AIDS patients,20 several findings suggest a diagnosis of toxoplasmic myocarditis in patients with heart failure. These are computed tomographic brain scans compatible with toxoplasmosis (though central nervous system involvement may be absent, undiagnosed, or occur secondarily); persistent fever without any isolated pathogen; myalgia; and in disseminated forms, respiratory symptoms. In particular, a toxoplasma aetiology should be suspected in patients from regions where the parasite is especially common. Systematic echocardiograms are advisable in such cases, and treatment by sulphadiazine and pyrimethamine should be started immediately. Finally, when endomyo-
